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(54) Abstract Tftle 

Vehicle panel nnaterlal 

loL;^rclH''if ""^^^"1* f^'TP?.^ * shredded thermo-fbrmable material and 

reprocessed headlinerrnaterial which includes fibrous bats with polyester fibres, glass fibres and a 
thermo-setting resin. The method of manufacturing such material includes the steps of shredding (40) 
thermo-fbrmable materia into strips; shredding (50) thermo-formable fibrous bats, glass fibres and 

Ih!rI!I^^ ^^.i'^'''"' ""^^"^ l""^ ^'^'"9 ^^^^ « '"^^ <48) the mat to at least partially melt the 

thermo-formable material; and shaping the mat into a vehicle panel. The material may form an 

lITl^f.!. rlT""^!' ^""L ^"'"^ ^^"9®** member with sinusoidal projections or it may 

form a corrugated sheet bonded to a flat sheet of the same or different material. 
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VEmClFPANITT ^2345301 



The piesem invention zelates to a panel for a vehicle, including panels used for 
impact absoiption in the event of an accident. 
5 A wide variety of materials have been employed in vehicles for panels such a 

headUners. door panels and the like. U.S. Patent No. 4,828.910 discloses one such material. 
Behind decorative paneU padding or other impact absorbing techniques are employed for 
minimizing injuries in the event of an accident. Although air bags are now becoming 
commonplace, areas of the vehicle, such as the A-pillais and the headliner, need to meet or 
10 exceed the federaUy mandated head injury criterion (HIC(d)) perfoimance which wiU be 
required for such areas in future vehicles. In the past, a variety of open and closed ceU foam 
materials have been employed for areas such as the instrument panel. In order to provide 
head impact absorption in contemporary vehicles, padded visors are sometimes employed as 
shown in U.S. Patent No. 4,958,878 for protecting the occupants in the ftont windshield area. 
IS In recent years, headliners for vehicles have been integrally molded and have a 

variable duckness depending upon the area of the headliner. In some instances, efforts have 
been made to increase the thickness of headliners in areas where impact absorption may be 
important. With such increased thickness, however, the cost of manufi«auring the headli^^ 
through a moMing process increases as does the complexity of die size and shapes of the 
molds employed. Further, modem vehicles do not aUow space for a significant additional 
conventional padding or cushioning materials in view of the more compact interior design and 
sharply slanting windshield. 

The system pf the present invention provides yet an even more economical solution to 
the formation of -de^rative panek including those for intact absorption by utilizing redded 
material and waste material from headliner manufacturing and, in addition, provides a 
moldable material which can be configured to provide differing panel shapes and/or impact 
absorption characteristics. According to the present invention there is provided a vehicle panel 
according to the independent claim; with optional features set out in the claims dependent 
thereto. 

Panel material in one embodiment of the present invention comprises a panel made 
of about 40^% recycled, reground diermo-ptastic fibers mixed with about 6(M0% 
reprocessed thermo-formable fibrous bats including polyester fibers, glass fibers and a 
thenno^«!tting resin used in the manufacture of headliners. In one preferred embodiment of 
die mvention, the material comprises a 50% mixture of regiound fibers and reprocessed 
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headliner material 




is carded to produce a mat which is 




ision moldabie. The 



reground fibers are shredded, and the resultant mat is heated and conq)ression formed in a 
cold tool to the desired panel shspc. In one embodiment of the invention, the preformed 



the shape of an A-pillar. In a preferred embodiment, the curvilinear projections are 
sinusoidal sh£4)ed. In another embodiment, a face sheet of planar material is bonded to a 
preformed sh^e including such sinusoidal projections. 

Thus, with the panel material accordiog to one embodiment, a relatively inexpensive 
material is employed and can be shaped to fit any desired area of the vehicle including those 
where impact absoiption is desirable and molded to specifically fit tubular members such as 
an A-pillar of a vehicle or other stractural members. These and other features, objects and 
advantages of the present invention , will become apparent ixpoa reading the following 
description theieoftogedierwiA reference to the accompanying drawings. . • 

Embodhnents of the invention will now be described, by way of example, with 
reference to the drawings, of which: 

Fig. 1 is a fragmentaiy perspective view of a vehicle including a panel in the form of 
an impact absoiption member of one embodiment of die present invendon; 

Fig. 2 is a cross-secdonal view of the impact absorption member taken along section 
line n-n of Fig. I; 

Fig. 3 is a fragmentary side elevanonal view of the structure shown in Fig. 2; 
Fig. 4 is a top plan view of the impact absorption member shown in Figs. 2 and 3; 
Fig. S is a block diagram of the method of manufacturing a panel of the present 
invention; 

Fig. 6 is a G-force deceleration diagram of comparative tests; 
Fig. 7 is a fragmentary perspective view of an alternative embodiment of the 
invention; 

Fig. 8 is a side elevational view of the structure shown in Fig. 7 mounted to a sheet 
metal vehicle body part; and 

Fig. 9 is a fragmentary perspective view of an alternative embodiment of the impact 
absorption member. 



shape is superimposed on a base which is an elongated arch-shaped member to conform to 



Referring initially to Fig. 1, that is shown a vehicle 10, such as an automobile. 




IS 



including a windsft 12. a roof 14 supponed to the vehicle bS5 by a sirucninil steel 
A-piUar 16 extending between the windshield 12 and the side window 18. The A-pillar 
extends, thus, from the vehicle frame at die side of the instrament panel 19 to d« roof 14. 
The A-pUlar 16 is coveted by an impact absorption member 20 of the present invention 
5 which, in turn, is covered by a molded, decorative cover 22 to provide a clean trim 
appearance to the interior of the vehicle. Roof 14 is covered by a molded headliner 15 which 
can be an integral one^iece strocmre. The roof beam area above windshield 12 an other 
locations may also include a preformed impact absorption member such as that shown in Figs. 
7 and 8 described below. Turning now to Figs. 2 and 3. dw impact absorption member's 
10 geometric shape is fint described followed by a description of its composition and mediod of 
manufacturing. 

Fig. 2 is a cross-sectional view taken along section line n-H in Fig. I and shows the 
impact absorption member 20 as having a base 24 which is shaped to conform to die-cross- 
sectional configuration of die generaUy rectangular A-pillar 16. Thus, base 24 mcludes a pair 
of outwardly projecting lower flanges 26, 28, upwardly extending walls 25, 27 and a top 29 
all integraUy formed. The flanges 26. 28 extend continuously along die lengdi of die impact 
absorption member 20 as seeii in Figi 3; however, die sidewalU 25. 27 and top 29 are 
interrupted by inlegraUy fbmied curvilinear projections 30 which, in die preferred 
embodiment, have a sinusoidal shape when viewed from die side (Fig. 3) and a generaUy 
20 rounded arch sh^ as viewed in Fig. 2. 

^ . Figs. 1-6, die sinusoidal wavelengdi (die 

distance ftom one peak 32 to die next adjacent peak 32) of die curvilinear projections 30 was 
1" (25.4mm). Jhe depdi of die projections fiom die top 29 of base 24 and peak 32 was, in 
die preferred embodiment. 1.2" (30.5nim). while die overall widdi from edge to edge of die 
flanges 26 and 28 was 3.2" (81.3mm). The diickness of die material was substantially 
uniform and comprises about 1/16" (1.6mm). The widdi of each of die rounded projections 
30 from one sidewall 34 to an opposite sidewall 36 (Fig. 4) was approximately .5" (12.7mm) 
widi die edges 38 of die curvUinear projections being generally arch-shaped, as seen in Fig. 
2. and rounded, as also seen in die top view of Fig. 4. 

The material employed for manufecmring die impact absorption member 20 or odier 
panels including decorative panels, such as headliners. door panels and die like, is preferably 
made of a mixture of recycled thenno-formable material in combination widi waste material 



25 



30 
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# # 

cSm of a hcadliner from the material disclosea L 



from Che mamiEacnIlr of a headliner from the material disclosea in U.S. Pacem No. 
4,958.878. The headliner manufacturing involves the trimming of the final headliner shape 
and the scrap material from such trinuning process is employed with the recycled therroo- 
formable material to form the cnishable material enqployed for the impact absorption member 
5 20. The method of manufacturing the material is now described in connection with Fig. S. 

In Fig. 5. recycled thcnno-fbrmable material, such as waste fibers from carpet 
manufacturing is employed. The fiber densi^ can be from 1-10 denier and be made of 
polypropylene, polyediylene. Nylon* or PET. This material is cn^loyed as shown by block 
40 and is shredded into strips of about 1/2*2" (12.7-SO.Smm) in length depending on the 

10 material being recycled. This step is indicated by the shredding step of block 42 utilizing a 
commercially available shredding machine. At the same time, a supply of scrap or waste 
headliner material is employed as indicated by block 50 and is stretched and separated into 
strips by pairs oF rollers having needle-like projecdons as indicated by the step of bIock'S2. 
The somewhat similar size and shapes of the thermo-fomiable material and headliner material 

15 are mixed and carded in a carding machine and process as indicated by block 4S to form a 
mat, as indicated by block 46, of, in the preferred embodiment, a mixture of about 50% 
reground thermo-formable material and about 50% of reprocessed headliner material. The 
diermo-formable material serves as a binder for the glass fibers of the headliner material and 
the blend of thermo-fonnable material and headliner material can vary from about 40-60%, 

20 respectively* to about 60-40% , respectively. 

The resultant mat of blended material has a thickness of about 3/4-r (19. 1-25 .4mm) 
and a mat area density of about 1800 g/m^ The mat is heated to a temperature of about 
420^F (216''C) in sur&ce heaters which heat opposite sides of the mat sufficiently to melt and 
fiise the thermo-fomoable material with glass fibers. The heated blend reuins the mat-like 

25 shape and is fed into a compression mold tool at room temperature (about 72''F (22''C)) 
which forms the final shape of the panel as indicated by block 54. If the panel is a decorative 
panel, such as a door panel, upholstery is bonded or laminated to the panel either 
simultaneously with the molding step 54 or as a separate step as indicated by block 55. 

It has been discovered that the curvilinear projections 30, such as shown in Fig. 1-4, 

30 which are made of the material of the manufacturing process represrated in Fig. 5 provide a 
slower and controlled deceleration of a head form eUminating sharp spikes in G-force loading 
in the event of an wapaci during an accident. The material itself is cnishable and, although 





shaped to retain its^^guratioa daring incidental bumping, defoim^ind crashes during an 
impact which wouW otherwise cause head injuries. The decorative covering 22 hides the 
aich-Iike curvilinear projections 30 from view. Fig. 6 shows the impact force of a 10-pound 
head form under a simulated 15 nLp.h. crash. Waveform A represents the spike-shaped fetal 
deceleration encountered when die head form strikes a naked steel A-pillar. Waveform B 
shows die dramatic effect of die use of die impact absorption material of die present invention 
where die maximum G-force is less ttian _ ttiat of die uncovered A-pillar and exceeds die 
Federal Motor Vehicle Safety Standard No. 201 requiring an HIC(d) < 1000. 

Referring now to Figs. 7 and 8, diere is shown an alternative embodiment of die 
present invention in which an impact absorption member 65 includes elements 60 and 70. 
Element 60 is a planar sheet 60 of material, of die same type as manufecoired by die process 
shown in Fig. 5. is made and has a diickness of about 1/16" (1.6mm). Bonded to die sheet 60 
of such materia is a washboard patterned sheet 70 of die same material also haying a 
diickness of 1/16" (1.6mm) and which has a sinusoidal pattern of peaks 72 and Houghs 74 
widi die troughs 74 being bonded to die upper surface 62 of sheet 60 by any number of 
bonding steps such as hot melt ghie, ultrasonk: welding, heat staking or die like. The 
composite structure forms an impact absorbmg member which, as seen in Rg. 8, can be 
attached to a sheet metal member 80 on a vchidc, such as vehfcle 10 shown in Fig. 1. 
Member 80 can be one of die roof beams or odier area requiring impact absorption. The 
absorption characteristics of member 65 is similar to diat shown in die diagram B of Fig. 6. 
In die embodiment shown in Figs. 7 and 8. die distance between adjacent peaks of die 
patterned sheet 70 is about 1" (25.4mm) while die distance between die peaks 72 and troughs 
74 is approximately 3/4" (19.1mm). TTiis construction is particularly weU suited for 
mounting to planar surfaces such as a wide sheet metal beam 80 of a vehfcle roof. 

Planar sheet 60 in one embodiment comprises die same duckness of material 

as manufactured by die process shown m Fig. 5, however, in some embodiments, a 
significanfly diicker, lower density material could also be employed. Sheet 60, as 
manufacmred by die process shown in Fig. 5, is a relatively stiff and rigid dun sheet. A 
teUtively diick resiliett sheet also could be employed, such a sheet having a duckness of. for 
example. 3/4" (19.1mm) and a significandy lower area densiQr dum sheet 60. which is dw 
same as diat described in connection widi Figs. 2-4, namely 1800 g/m'. 

Yet anodier embodiment of die invention is shown in Fig. 9 m whfch an impact 



absorption member 90, of the material made according to the process shown in Fig. 5, is 
formed in a three-dimensional or curved configuration to mate widi a similarly curved body 
part of a vehicle. Member 90 is an integral steet including a sinusoidal pattern of peaks 92 - 
and valleys 94 which peaks can be spaced approximately 1" (25.4mm) apart with the height 
5 between the peaks and valleys being approximately 3/4" (19.1nun) as in the embodiment 
shown in Figs. 7 and 8. In this embodiment, however, the sheet alone is attached by bonding 
to a mating curvilinear surface of a vehicle. 

Although in a preferred embodiment of the invention the reprocessed waste 
headliner material is employed, the shredded recycled thecmo-fiDrmable material could be 
10 mixed with a similar percentage blend of glass fibers or polyediylene tetra fluoride (JPET) 
fibers in some applications. 
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CLAIMS 

L A vehicle panel comprising a fused blend of thermo-fonnable fibrous 
material, and further including a filler having polyester fibers, glass fibers and 
5 thermo-setting resin, said blend molded into the shape of a vehicle panel. 

2. The panel as defined in claim 1 and further including an upholsteiy layer on 
one side. 

0 3. A panel as defmed m claim 1 wherehi said thermo-formable material is 
selected bom the group of polypropylene, polycfliylene. Nylon • and PET. 

4. The panel as defined in claun 1 wherein said filler is shredded headliner 
material. 
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